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Causal thinking in public health, and especially in the growing literature on social determinants of health, routinely employs the terminology of proximal (or downstream) and distal (or upstream) .
I argue that the use of these terms is problematic and adversely affects public health research, practice, and causal accountability. At issue are distortions created by conflating measures of space, time, level, and causal strength.
To make this case, I draw on an ecosocial perspective to show how public health got caught in the middle of the problematic proximal-distal divide-surprisingly embraced by both biomedical and social determinist frameworks-and propose replacing the terms proximal and distal with explicit language about levels, pathways, and power. ( Level . Multilevel. These terms feature prominently in current discussions of causal pathways and public health, especially in work on the social determinants of health. A central focus is on how "upstream" societal influences-typically referred to as distal-shape "downstream," or proximal, exposures, thereby affecting population health. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] Exemplifying this line of thought are recent reports issued by the World Health Organization Commission on Social Determinants on Health 2 and the World Health Organization Regional Office for Europe. 3 Common assumptions are that (1) diseases are attributable to many causes, located outside and within the body; (2) the social lies in the realm of the distal; (3) the biological belongs to the proximal; and (4) the distal and proximal are connected by levels, e.g., societal, institutional, household, individual, which can be conceptualized as near to or far from the causes under consideration. For example, as discussed in both reports, "distal" societal factors drive the risk of smoking; how smoking harms health involves "proximal" biology. 2, 3 What could be more obvious? Yet what seems clear-cut can be deceiving. I argue that although notions of proximal, distal, and level all matter for elucidating causal pathways, clear thinking-and, hence, public health research, practice, and causal accountability-is distorted by conflating measures of space, time, level, and causal strength. When it comes to causation, it is one thing to think about near and far in relation to space and time; it is another matter entirely to do so for levels. To make this intellectual argument, I draw on an ecosocial perspective 1, [17] [18] [19] [20] [21] to show how public health got caught in the middle of the problematic proximal-distal dividesurprisingly embraced by both biomedical and social determinist frameworks-and propose replacing the terms proximal and distal with explicit language about levels, pathways, and power.
"near" (including within) the body is ancient [22] [23] [24] [25] [26] [27] ; Hippocratic tradition, in the 5th century BCE, famously invoked both atmosphere and individual constitution as explanations for epidemic disease. 22, 25 By contrast, the idea that there is a causal etiological hierarchy, spanning from distal to proximal, is relatively new. It became a core part of the public health canon only in the mid-20th century CE. How this change happened and its public health implications have been little discussed.
Strand 1. 19th Century Emergence of Proximal and Distal as Scientific Terms for Spatiotemporal Scale
Only in the early 19th century CE did the terms proximal and distal enter the scientific discourse. 28 Invented to describe anatomical location and distance, as measured on a spatial scale, these words were coined by biologists at a time when comparative anatomy occupied a key place in debates over the classification and nature of species.
29,30
Proximal, derived from the Latin noun proximus ("nearest"), took on the meaning "situated toward the center of the body, or the point of origin or attachment of a limb, bone, or other structure." 28 Its antonym, distal, derived from distant, was intended to echo 2 other widely used biological concepts: ventral and dorsal. 28 Soon other natural sciences adopted the terms, albeit with some critical modifications. In geology, for example, the terms took on a temporal as well as a spatial dimension, reflecting how adjacent geological strata typically are "close" in time as well as in space. 28 The moment time entered the picture, however, the terms proximal and distal were primed to develop new meanings. This is because of the ubiquitous metaphorical linkage of time, space, and causal reasoning. 31(pp133-138) In all known languages, temporal events are described in spatial terms: Time moves through space. 31(p134) This metaphorical relationship, as argued by the linguist Deutscher, is essential to causal reasoning, because it enables us to "talk freely about one thing coming 'from' another, 'out of' another, or happening 'through' another, to express abstract chains of cause and event." 31(p137) New European scientific discoveries of powerful physical laws for gravity, electricity, and magnetism [32] [33] [34] further affected scientific thinking about causation. These inverse square laws, expressed as pithy equations, clarified that force depends on distance: The more proximal the mass or the charge of the interacting objects, the greater the force-and the more powerful the effect. It was a short step from here to equate distance with causal strength, in not only the physical but also the life sciences.
Strand 2. From Spatiotemporal Scale to Causal Hierarchies and Levels
Not until the later 19th century, however, did the scientific meanings of proximal and distal leap from referring only to spatiotemporal scale to also describing levels and causal hierarchies. In their new usage, the "closeness"-or "distance"-of levels defined a new type of proximity, one that could be measured only conceptually, not in meters or minutes.
Initially, this conceptual change occurred within disciplines focused on a different type of body: that of body politic, i.e., the social sciences. [35] [36] [37] [38] [39] [40] [41] [42] In books with such titles as Social Pathology 41 and Borrowing biological terminology, these sociologists newly deployed the terms proximal and distal to describe societies' structural "levels." 41(xxiii) Ranging from individual to institutional, these levels and the "distance" between them became defined by their nested relationships:
Adjacent levels were "close," and nonadjacent levels were "far." Meanwhile, biologists likewise expanded the use of the terms proximal, distal, and level, bringing these terms explicitly into their thinking about causal distance. As part of the early 20th century modern evolutionary synthesis, which integrated Darwinian evolutionary biology, paleontology, and Mendelian genetics, 29 that valid explanations could coexist across levels (e.g., species, organism, cell, molecule) and involve the distant past (evolution) and the immediate present (current stimulus). In the instant of a muscle contraction, both proximal and distal causes were at play.
The Mid-20th Century Public Health Embrace of Proximal and Distal
By mid-20th century, to be close or far could thus refer to space, to time, to lineage, or to location in hierarchical conceptual levels. The terms proximal and distal thus became widely encompassing terms to expressand contest-causal conceptions in both the social and the natural  GOVERNMENT, POLITICS, AND LAW  sciences. Amid these divergent uses, the terms proximal and distal finally entered the public health causal lexicon.
Prompting their adoption was growing recognition that the field of public health, still riding the crest of enormous success against infectious diseases in the 19th and 20th centuries CE, had to move beyond a monocausal to a multifactorial account of disease causation, which involved not only the agent but also the host and the environment. 1, 17, 24, [49] [50] [51] As exemplified by the findings of the Framingham study of heart disease, rising rates of chronic disease and cardiovascular mortality seemed to be attributable not to any one single exposure but instead to a variety of factors, [51] [52] [53] leading the Framingham researchers to coin the term risk factor to describe these partial-i.e., not sufficient, not always necessary, but nonetheless contributing-component causes. 53 It was through the multifactorial perspective that the terms proximal and distal emerged as terms for the discussion of causality in the public health literature. 17 Unfortunately, however, their new usage drew on shallow understandings of the terms near and far that impeded rather than deepened multilevel thinking. The essential features of the multifactorial framework remain well-sketched by the still highly influential spiderless 17 "web of causation," first articulated in the 1960s 54 and which, as I have previously argued, 17 (1) leveled all exposures to a single plane; (2) defined "proximal" factors to be those operating directly on or within the body, and relegated all other exposures to the murky realm of "distal"; (3) linked causal potency to distance-i.e., the "closer" the cause, the greater the effect (following the logic of the previously described physical inverse square laws); (4) focusing on what they considered to be "proximal" factors ostensibly amenable to control by either individuals or by public health or medical professionals (including by health education) rather than what they termed the more "distal" determinants requiring societal change. The use of the terms proximal and distal persists to this day. It underlies the 21st century successor to the web of causationthat is, the "gene-environment interaction" framework, [57] [58] [59] [60] which posits that the occurrence of common and complex diseases reflects the interplay of individual genetic variability with an array of exogenous exposures. [57] [58] [59] [60] Work in this area is chiefly engaged [57] [58] [59] [60] (albeit with some exceptions [61] [62] [63] [64] [65] ) in the quest to discover genetic determinants of biological susceptibility and to develop pharmacological interventions that can block deleterious gene expression.
The proximal-distal discourse likewise pervades the social determinants of health perspective, [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] which holds that "distal"
institutional priorities and practices of government and the private sector shape people's cumulative exposure, across the life course via intermediary pathways, to the proximal physical, behavioral, psychosocial, and biological exposures that trigger pathogenic processes (including gene expression), thereby causing disease. Secondarily, once illness occurs, the social determinants of health framework asks how prognosis is affected by socially produced inequities in access to needed medical care. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] In both cases, causal distance still matters for causal strength: In the gene-environment interaction model, "proximal" causes remain most potent, whereas for the social determinants of health perspective, "distal" causes are decisive. Despite their fundamentally different approaches, both frameworks cling to the proximal-distal divide. This little remarked convergence hints that some causal logic may be askew.
AN ALTERNATIVE ECOSOCIAL APPROACH TO LEVELS, EMBODIMENT, AND ACCOUNTABILITY
I suggest that one reason the proximal-distal terminology can be so readily used by such totally disparate frameworks is their now deeply entrenched conflation of relationships among space, time, distance, levels, and causal potency. Three examples, based on arguments offered from an ecosocial perspective ( Figure 1 , Table 1 corollary is that, contrary to the logic of the proximal-distal divide, within the very phenomena of disease occurrence and distribution-just as in a muscle contraction-the distal and the proximal are conjoined.
Example 1. Why Spatiotemporal Scale Is Not the Same as Level
The first example, drawn from ecology, the original multilevel science, clarifies why population sciences cannot afford to confuse metrics of spatiotemporal scale with the phenomena of levels. The example concerns, literally, the forest and the trees. Forests are levels within ecosystems, which involve not only trees but also the other plants and animals that inhabit them. [69] [70] [71] [72] [73] [74] [75] Notably, forests can be large or small (a spatial metric), as well as old or young (a temporal metric). Indeed, one key issue in conservation ecology today, spurred by intensified commercially driven logging and deforestation, forest fragmentation, habitat degradation, and spread of zoonoses (e.g., Lyme disease), is just what size, spatially, an expanse of woods needs to beand how close it needs to be to other such expanses-to function as a particular type of forest. [69] [70] [71] [72] [73] [74] [75] Too small, with the ratio of edgeto-interior too high, or too spatially isolated, without connecting corridors, and its species composition will change, often losing diversity, including to the point of outright extinction.
69-75
The phenomenon of a forest (a level), and interactions among both the entities that constitute it and also between the forest and its environs, is affected by, but not identical to, the forest's size (spatiotemporal scale). Similarly, for measles to become endemic
TABLE 1-Core Constructs of Ecosocial Theory-an Epidemiological Theory of Disease Distribution-and Some Predictions
Construct Elaboration Embodiment A concept that refers to how we literally incorporate, biologically, the material and social world in which we live, from in utero to death; a corollary is that no aspect of our biology can be understood absent knowledge of history and individual and societal ways of living. Epidemiologically, "embodiment" is thus best understood: (1) As a construct, process, and reality, contingent upon bodily existence; (2) As a multilevel phenomenon, integrating soma, psyche, and society, within historical and ecological context, and, hence, an antonym to disembodied genes, minds, and behaviors; (3) As a clue to life histories, hidden and revealed; and (4) As a reminder of entangled consequences of diverse forms of social inequality.
Pathways of embodiment
Causal pathways that involve exposure, susceptibility, and resistance (as both social and biological phenomena), structured simultaneously by (1) societal arrangements of power, property, and contingent patterns of production, consumption, and reproduction, and (2) constraints and possibilities of our biology, as shaped by our species' evolutionary history, our ecologic context, and individual histories, that is, trajectories of biological and social development, and that involve gene expression, not just gene frequency. Cumulative interplay among exposure, Expressed in pathways of embodiment, with each factor and its distribution conceptualized at multiple susceptibility, and resistance levels (individual, neighborhood, regional or political jurisdiction, national, international, or supranational) and in multiple domains (e.g., home, work, school, other public settings), in relation to relevant ecologic niches, and manifested in processes at multiple scales of time and space. Accountability and agency
Refers to who and what is responsible for social inequalities in health and for rectifying them, as well as for the overall current and changing contours of population health, as expressed in pathways of and knowledge about embodiment. At issue are the accountability and agency of not only institutions (government, business, and public sector), communities, households, and individuals, but also of epidemiologists and other scientists for theories used and ignored to explain social inequalities in health. A corollary is that, given likely complementary causal explanations at different scales and levels, epidemiological studies should explicitly name and consider the benefits and limitations of their particular scale and level of analysis.
Analytic implications and predictions
Determinants of disease distribution (a population-level phenomenon) presume but are not reducible to mechanisms of disease causation (which occur within individuals' bodies). Key contingent hypotheses are: (1) population patterns of health and disease constitute the embodied biological expression of ways of living and working differentially afforded by each society's political economy and political ecology, and (2) policies and practices that benefit and preserve the economic and social privileges of dominant groups simultaneously structure and constrain the living and working conditions they impose on everyone else, thereby shaping particular pathways of embodiment.
Source. See references 1,17-21.
with a community (a level), community size (a scale) must exceed 250 000 people. 76, 77 Hence, argument 1: Confuse scale and level-or consider only one, not both-and understanding of population phenomena will be undermined.
Example 2. On Nonlinear Causal Pathways, With Immediate and Long-Term Effects
The second example illustrates that levels need not play by the proximal-distal schema that the path from what is considered "far" to "near" necessarily travels through what is termed "intermediate." This is because events at one level can directly and profoundly affect nonadjacent levels, instantly and persistently, without intermediaries. 29, [46] [47] [48] 66, 78, 79 Consider, for example, the 1973 US Supreme Court ruling that legalized abortion, on the grounds of individuals' rights to privacy. 80 Here, the levels at issue were defined jurisdictionally, with the federal judicial ruling on individual constitutional rights overturning federal and state laws that interfered with individual privacy by prohibiting abortion. In this case, the socalled distal determinant (1) directly affected individual girls' and women's reproductive rights and (2) reverberated up to other levels, by requiring changes in state laws and by expanding the permitted range of services that could be provided by health professionals and health facilities. The positive health consequences were both immediate and long-term: US girls and women alike no longer were forced, by law, to face the risk of having an unsafe illegal abortion and they were also less likely to bear unwanted children, thereby reducing risks of adverse maternal and birth outcomes.
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More recent US Supreme Court decisions restricting the right to abortion likewise illustrate this principle of skipping levels, with contrary effects. 85, 86 Analogous examples can readily be drawn from the health and human rights literature, whereby state obligations to respect, protect, and fulfill individuals' human rights affect policies and interventions at multiple levels. 87 The implication, argument 2, is that nonadjacent levels can have direct causal relationships, an insight obscured by the proximal-distal logic. Relationship to Physical distance is a spatial dimension distinct from Chronological distance is a temporal dimension Level is not a spatiotemporal phenomenon. It is, instead, a conceptual space and time, but space and time can be related distinct from space, but time and space can nonspatiotemporal relational construct that organizes and time mathematically, e.g., distance = speed × time be related mathematically, e.g., time = distinguishes (conceptually or structurally) different orders (and the length of a meter is now defined in distance/speed (and initial time units were of hierarchically linked systems and processes (including relation to time and the speed of light 32[p537] ) based on the earth's rotation, involving both nested and nonnested hierarchies). "Distance" for spatial distance 32[pp3-5] ) l e vels does not involve spatiotemporal separation: For any phenomenon at any given point in space and time, all levels co-occur simultaneously, even though some levels may be more causally relevant than others to phenomena occurring at any given level. Space and time nevertheless do matter for levels in the case of nested hierarchies, whereby units within lower-order levels typically are smaller and involve faster processes than units in higher-order levels.
Example 3. On Levels and the Perils of Commodity Fetishism-the Simultaneity of Material Properties and Social Relations
The third example involves a key problem that permeates the proximal-distal divide: its incompatibility with truly multilevel thinking. This problem can be likened to the old-fashioned error of "commodity fetishism," albeit multiplied. In its original usage, this concept, introduced by Karl Marx (1818-1883), referred to how the value of commodities was mistakenly assumed to be an intrinsic property, rather than a consequence of the complex relationships of ownership, labor, and exchange inherently involved in their production, sale, and consumption. 43(pp35-41,71-83) , 88 Erring, however, in both directions, whether looking up or down levels, the proximal-distal divide simultaneously does the following:
 GOVERNMENT, POLITICS, AND LAW 
(1) It promotes analysis of specific exposures and their biological embodiment stripped from the political economy, social relations, actual labor, and engagement with the material world that set the basis for their existence (the error of biomedical individualism and decontextualized "lifestyle" analyses [89] [90] [91] ) and (2) It encourages analysis of population health as if all that matters are social hierarchies, and not also the tangible properties of the commodities, i.e., goods and services, at issue (the error of public health nihilism 5, [92] [93] [94] ).
Thus, on the proximal side, official conventional reports 95, 96 urge individuals to avoid specific risk factors without mention of the societal changes needed to curtail these factors' production, distribution, and consumption (precisely what the social determinant of health framework appropriately criticizes), whereas on the distal side, some contend that public health initiatives that focus on specific risk factors or diseases are futile as long as "distal" or "fundamental" causes are at play. 13, 14, [97] [98] [99] But insofar as health is concerned, the material substances and the social relations inherent in any given product or process both matter, precisely because of the physical and social exposures involved. To focus on only one or the other misses the fact we embody both. (1) A combustible mass of tobacco leaves and additives whose burning smoke transports psychoactive and addictive chemicals (e.g., nicotine) and carcinogens deep down the respiratory tract to the innermost parts of the lung and its alveolar capillaries, thereby increasing risk of cancer, cardiovascular and pulmonary disease, and other smoking-related ailments, and (2) A highly profitable product whose production, distribution, advertisement, and consumption involves relentless corporate marketing (including manipulation of ideologies involving freedom, class, gender, sexuality, and race/ethnicity and targeting of marginalized groups), government regulation and taxation, tobacco farmers and workers, land ownership, trade agreements, and international treaties. 105 Hence, argument 3: Unlike distal and proximal events separated by space or time, levels coexist simultaneously, not sequentially, and exert influence accordingly. The proximal-distal divide, however, inherently cleaves levels rather than connects them, thereby obscuring the intermingling of ecosystems, economics, politics, history, and specific exposures and processes at every level, macro to micro, from societal to inside the body. As William Blake (1757-1827) famously put it, the challenge instead is "to see a world in a grain of sand" 131 -because it is there.
SCALE, LEVEL, AND THE POLITICS OF CAUSATION
In summary, efforts to advance public health thinking and work about the causes of disease distribution, including health inequities, would do well to abandon the deeply confused language of the terms proximal and distal. The point is not simply semantic. Clear action requires clear thinking. By deleting the terms proximal and distal from the public health lexicon, we would have to expose our causal assumptions and also promote greater accountability for the public's health, both within our field and more broadly.
A final example suffices. In recent years, the Bill and Melinda Gates Foundation has become an enormous presence in work on global health, 132- The foundation's view that its real-world health portfolio somehow includes only its explicit biomedical research and health intervention projects and not also the health impacts of its financial investment strategies is the mind-set fostered by the proximal-distal divide. The distance and contradictions created by the proximal-distal discoursein conceptual understanding and in professional and political accountability-are unacceptable. The extensive reach of this flawed logic is made only the more manifest by its equal use among those who profess a narrow biomedical vantage and those who articulate a more expansive social determinants of health framework. I accordingly propose that we banish the terms proximal and distal from the public health lexicon and refer instead explicitly to levels, pathways, and power, as one small but needed step toward developing better thinking and strategies for leveling health inequities. This article was accepted June 7, 2007. 
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